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Activation of small hydrocarbons by transition metal centers has gained much attention because of its applications in
chemical catalysis. A series of La(CnHm) complexes (n= 2, 4, 5 or 6 and m= 0, 2, 6, 5 or 8) were produced by La atom-
mediated activation of 1,3-butadiene (CH2 = CH  CH = CH2) in a supersonic molecular beam. Molecular structures
and electronic states of the reaction products were investigated by mass-analyzed threshold ionization spectroscopy and
theoretical calculations. In this work we will discuss the formation, binding, and structures of La(C2H2), La(C4H6), and
La(C6H6). La(C2H2) is formed by the C-C bond activation and H migration in a primary reaction; La(C4H6), a metal-
lacycle, is formed through an association reaction; and La(C6H6) is produced by the C-C bond coupling and cyclization
in a secondary reaction. The organic moiety in La(C6H6) is a distorted benzene molecule. All three complexes have a
two-fold metal binding mode and a doublet ground electronic state, with La(C2H2) in C2v point group and La(C4H6) and
La(C6H6) in Cs.
